en) m m 4? m & # & «j m & ^ & mm * m 



(19) -tfr If- if, f- jfe. ig. * 
© 19 ^ 

(43) Rff&ftB; 
2001^11/3290(29.11.01) 




fill 



PCT 



(10) H»^^: 
WO 01/90369 Al 



(51) g|*#£-£': C12N 15/54, 9/10, C07K 14/435, A61K 
38/45 



(21) SUatUHft?: 

(22) fflfe^iSB: 
<25) 

(26) &1$m&: 

(30) tfeifcfei 
00115726.4 



PCT/CN01/00749 
2001^5^ 140(14.05.01) 



2000¥5£ 166(16.05.00) 



CN 



(71) *ttA(*ftMIHJMfttt«*tt£lfy±}»tttt£B 
# £ fu(SHANGHAI BIOWINDOW GENE 
DEVELOPMENT INC) (CN/CN]; «f» H±* ifr* 111 
4t~f & 1111 ^ 3 12 S, Shanghai 200092 (CN). 

(72) £WAi& 

(75) £«A/*»A<tt«fftH>s *8*&(MAO,Yumin) 
[CN/CN1; #»<XIE,Yr) [CN/CN]; f>Pa±»*+lll 
3^$12®, Shanghai 200092 (CN). 

(74) ftSUi ±*^jfc^ij#&J?r(SHANGHAI HUA 
DONG PATENT AGENCY); «Pffl±?SmSPG)^ 
319^, Shanghai 200031 (CN). 

(81) «t£ mm%): AE, AG, AL, AM, AT, AU, AZ, BA, 
BB, BG, BR, BY, BZ, CA, CH, CO, CR, CU, CZ, DE, 



DK, DM, DZ, EE, ES, FT, GB, GD, GE, GH, GM, HR, 
HU, ID, 1L, IN, IS, JP, KE, KG, XP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, 
VN, YU, ZA, ZW 

(84) m(i&g.y. ARIPO^fJ(GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ.UG, ZW), Kfc3E^*!i(AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), ft W f ffl(AT, BE, 

CH, CY, DE, DK, ES, Fl, FR, GB, GR, IE, IT, LU, 
MC, NL.PT, SE,TR), OAFftr¥9(PF, BJ, CF, CG, 

CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG) 

— *T#»A«HHS*«a*3Rt|Ht#ttS : f^|iJ(fll|N 

— *T *#A*H»#*H*jR**tt«*#»««ft 
*((fflJl!!4.17(aiMT?!l««H:*H 

— SWA^^(iiW4.17(iv))tt3tif^S 



PCT^fL*lf4fe»W ,, ^J«.«^ff-?-Sl*«.'!l|". 



(54) Title; A NOVEL POLYPEPTIDE, A HUMAN N-ACETYLGALACTOSAMINE TRANSFERASE -28 AND THE 
POLYNUCLEOTIDE ENCODING THE POLYPEPTIDE 

(54) &w%m -wm®£j&—N-z>m*fLm®¥;®m.29 mmm&H&uttMirtm 

(57) Abstract: The present invention discloses a novel polypeptide, a human N-acetylgalactosamine transferase -28, the 
polynucleotide encoding the polypeptide and the method for producing the polypeptide by DNA recombinant technology. The 
invention also discloses the uses of the polypeptide in methods for treating various diseases, such as malignant tumour, 
hemopathy, developmental disorder, HIV infection, immunological disease, and various inflammations, etc. The invention also 
discloses the agonists against the polypeptide and the therapeutic action thereof. The invention also discloses the uses of the 
polynucleotide encoding the novel human N-acetylgalaciosamine transferase -28. 
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[Sadler, J. B. John f I leyfeSons. 1984. Biology of Carbohydrates 

Vol, 2, pp. 199-213], tt&fittjMl^ftttll^flHk, /A##<l£fPliiMIM 

[Jentof t, N. 1990. Trends Biochetn. Sci. 15, 291-294] . 

#£j£tt#fli*A£Jfc N-^*4-|L*l®##^ (UDP-GalNAc) , *M-S»£& 

L. Horaa, Tameira Hoi lander, Donna 
J. et al., 1993. The Journal of Biological Chemistry 268,12609-12616], 

E$ [Schachter, H. , and Brockhausen, 1. 1992. Marcel Dekker, Inc. , New York 
263-332] . 
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-28 &$fc#^ 

-28!^J«^$K m##jv #fj#J. 

#^^^SEQ ID NO: 2 $U£&#?*| 
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(c) (a) j& (b) ^ # # # J*| M> 7 OX^fi R & ft # $ # A . 
JS/lsML ^#^#^^^^^^ITa^-^: (a)^^SBQ ID NO: 1 t 
193-966 ^^^^3; ^ (b)^^" SBQ ID NO: 1 + 1-1271 -ffc&#8). 

*AlW^A-^#:^a8^ N~£l^lM##Sf--28 

s 2 K-z J m*$imm%$m~2s %x.mj$mBt&mk&m <sds- 

PAGE). 2&kM%&&$tt}fr^„ fWtf a^«-& « . 
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jft##BMMfc->t"jft * , 

#34, &#^&ft, 



WO 01/90369 PCT/CN01/W749 

£&##;*c&4£^. "C-T-G-A" T$3§E.fttbft?l "G-A-C-T" 

-ra*ft" A^s^h^aje, 

=fc. ft^**^#«^*at^*^S&l*^^4t#T^4t** (Southern* 
i«Northern£pi|F# ) &&jLfflMft%n&&&&#*f%&faWp}% 

ft¥^*» ft#^W^*^#*,4fe*Jft«^y>Jblife + ^F?>|#^JJi 

(Lasergene software package, DNASTAR, Inc. , Madison Wis. ) . MEGALIGN 
&fryfo&*miti#fkfrCl\i8t6T%&$.Mft&0>ftft9] (Biggins, D. G. ffv 
P.M. Sharp (1988) Gene 73: 237-244) . Cluster^itit^^/f # W # $ $ 

# A$J # n B^L R W# H ft f ^ 5i3tT * i+# : 

^Tf U m. ^Cluster &jB l ft&#l&Mfrtk 3s & &Jotun Hein 
*.|5Jtt#fflft¥4M& (Hein J. , (1990) Methods in enzymology 183: 625-645) . 

"#-fttft' ft«^tf^^N#»i^th^m«i^^n 

***ft3K.^^«A. fl^fc^ftJfcfttt***, ^JieMW^*^^ 
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$r##l|-28 ^^Ullilll^lf, 
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--#ft<Mfe ( foton. J k& ®tim 

*JfcE*#7^*tt#fc , *^&IM;Hr% SEQ ID NO: 2 % 

£fk&3 SEQ ID NO:l ^ 
*ife#tt#4*#iUI^AJteJ»fc&ft cDNA + -fe-fe 
1271 *^fA^I# 19 3-966 H^T 257 ^ft 

*&Wtt###*^&£DNA#A#& RNA#£. DNA^^-fe^ cDNA> & 
gftL DNA iAlM&& DNA. DNA &&.JMfc&jftA3(.'tttt. DNA TTBiJtJft^ 
$t&#H*54£. ^^^iV^^^^^Ei^^J HTIM^ SEQ ID NO:l ^f^^H^E 

^ H^A* SEQ ID NO: 2 &g-£jft#^J&, fe^ SEQ ID NO: 1 
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^f5li^t^MTft^^^j|j|, * 0. 2xSSC, 0. l%SDS 3 60 r!;^(2)^^ 
rtfrM$&M> *P 50%(v/v) ffejg?, 0. l%^^jfeyt/0. P/oFlcoll, 42"C#; 35 

#JL, «r^^Mf#^#^^^^#|t^ SEQ ID NO: 2 J9f*^^*^J8t* 

tiLft$t n tti<&BL£.&4' 10 &#A£j4> 20-30 >fsft#* t 

50-60 'Nfttflfc, tMSj' 100 >N£#fc&_h. ^m^^-fefMir^^^r 

Jf&# <*P PGR) l^^^^/^^^^|^N-ZLSt^L«##^-28 

#?>j ; 2) ik<$4~& mkfrn umm^^K^ dna. 

DNA ft^fjff. DNA 

%L%Lt5km®l-%&, JL&t&Mftji&Jk oDNAfffllft^ft. ^**#ftttcDNA 
^#^^3*A^*^^@^##:&I5I^^ mRNA «*fi£#^, 

cDNA iU$„ ^^tmRNA B # j£ j& , *T/A& 

itt#$t#(Qiageneh ffi^ cDNA XM 4Aitt^^^ (Sambrook, etal., 
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. 
New York, 1989) . ^#31 ft ft cDNA ±# , Clontech ^ff cDNA 

^MtM#&A%L& cdna *j*4 , #afe*iit«w*H. &^*-fe^t«a^ 

Ifc-f): (i)DHA-DNA j£ DNA-RNA (2) ft Hi S&Jft (3) *J 
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nm, &&§lw.& 10 30 n&%.m>> so ^ 

fl^M^ 100 >N*#fc. #4fMf^^itt^ 2000 

&&ft*r iooo ^&##iiF*ij. &&JftM®$L%~m.'%%L&&£vn%i&B 
^?ii^&ft^Ji4fc#^$ft dna *&#tt*E;M > *##»S$&'5r& 

^ Western E^&, (BLISA) 

$ # PCR DNA/RNA ft # & (SaikI, et al. Science 

1985; 230: 1350-13S4)tfcft3t«f-K#*ifelJl3»*H. #^H*Mt# 
$I4H£^ cDNA "Ti^itf^Jf RACE & (RACE - cDNA jM&tfe^JfJfc) , ffl-f- PCR 

^Mt mt&$*m.&m)&&&frnfc^t^#! dna/rna 
fr±#rifc#3l ft a, dna #&#ft##i#^/MTC$ 

f &##iL:& (Sanger et al. PNAS, 1977, 74; 5463-5467) $!) 

A. j&7&#-£-fcft cDNA 

%n, Hilf^tft. ^fllfM&jf^^lIrft cDNA##], 
-fcft cDNA##J. 

^Ifef T7 M $ ^ ft (Rosenberg, et al. Gene, 1987, 56:125); £ 

pMSXND ^^t^(Lee and Nathans, J Bio Chem. 
263: 3521, 1988)^^^i-^Mt*^ft«^tf^^#ft^#.. 
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28 ft DNA ^^J^^Jfe^#*/**W«[iD#^*5iL*#. *Ui! 
it DNA DNA ^Jft^, I^^Sa^Tit^CSambroook, ct al. Molecular 

Cloning, a Laboratory Manual, Cold Spring Harbor Laboratory. New York, 
1989). %&®mh&n^%&&&n&&mfa*®&MM%^±, (K^aRNA 
&*£#^tt<ft*i&fc|-J-#: ^UMFtttt lac J* trp Jg^-?; X iftflft: 
ftPL^^; *^^^^^-CMV3lBp^»^#^, HSV^^®^j^ JfL 

SV40 &##:#§#$J LTRs sfp^fc — £ ft ^*l4feg*|l 

*rjfe+w#*#«j»a. Jta-r-A dna ^^t^Mis^, io 

100 j§J 270 ^^fft SV40 #s§^ * A*JA^^*»--« 
#ftftt£3rtft;M'&#:, ^l^iam^Mft-^H-teM, $r«#ft 

Bxsftfcii&jfe. Tftig- ftKttftufe, *>&ttdgjfe : 

Ife; aiifflife^P*iH|S2^ Sf9; *tj%%nmi® Cm, COS ]£ Bowes 

Jl^$&#A^^tE&;ft^T,. ifi^f^4#^Wf si)-, i 

£*«&#fM£p. T*T#afe#ft*JS Mgci 2e auJMiS, ^-fe*mfejHL& 
2f&$fr. ¥&JS:toTft DNA#&:fr&: 
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tiS^j N-Z,tt^$L#jBf##J*-28 (Science, 1984; 224; 1431). 
(2) + 

^?ia^^^jff s IM&t^ii f f I) ilf , # 

9 (UDP-GalNAc) , •fe^'fi^^^ ft M ft J*. 



ii 
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&®M.M®m: nm> mm, ^jmi, #b«, 

-ftlM*. %%m.M, &Mte&M, 

&mm. m&*m, *tm, ^tftj&is, mmm, 

t^m*^, te+K-BJfDSs^, -frit 



&ie> ia^fe^^^. 

* A 93 4 7 # W #t A (tt # ) A a* (# ft*) ) n- i ft * 

i&iL #Up, i&«%^#;fcT> # t tlL^#r^lfe^*^ N-^^^|Lt^## 

sf-28 ^^m^mm ®-z,m^%mm&$m-2% 

& * * Hit s & & . 
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te&grHfcfc#J&*ife life. 

^R-f (Kohler and Milstein. Nature, 1975, 256:495-497), H 

£E.&^^&^#L^»T^ a^^^^tit^ (Morrison et 
al ,PNAS, 1985, 81: 6851). M&^feif ItWtiflf.S. Pat No. 4946778) 

##^-28 **^^J^>bHt^i>r^ftitjft4L«r#*(ibi^>ft#^ l ilm 

6, liE^t)^^. -#*1Sf«[^**ffiSfcife^#J*i spdp, 

3f3tn^^^^^, ##^r^^#;#Ji 5 ^m^^^Mf-^K 

*£# + ttttftor;a-Fft#jft«K^ N-£ft#-lLlt$:##Pii-28 &&&& 
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&^H*«ififljPiil, FISH m%.frtic&fr&.M&. i*lfe 

#®|-28 ^W^t^g^fi^Jff-f-^tf N-^^^|LH^##^-28 

te#&*TO!-Fi#jfTli?-f N-&&^*L#jgf##ii*-28 

(Sambrook,et alj. N-Z, fife 4- *L # JB: & # @f-2S ^0^^ 

*fc*-fe£*ifc9itt£ffl*.rt. RNA RNA 

^#^^fj^:^^^i L ^S#^ISRNA# : ^ f [i^^^^f^^pt!^^^ o 
RNA ifp DNA ^#^»T^ B^r^-^# RNA £ DNA 
**JK'fcf ! '^J**^****Wtt7|t&r«.iSE^. RNA ^Hfm^H^ 

i£ RNA ft DNA #?]#fMfafe#.ft#$:&#. afcJfr DNA &&^5lUft#ft RNA 
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31-28 ^#&&aH&i/##f. N-^^|L#it##^-28 
#^~28 *f£«9 N-^m^«^##»|-28 ft DNA # #| HT ffl ^ftf 

& Southern Northern ^IMt^M^-iHF 

*^^T#^^4Ha^^E#|^?U (M i c roar ray) j£ DNA ^ ^ (X#^ ) 
H-28 ##^?|^i4^T RNA-H^g$3t&,& (RT-PCR)^^rJf-tfe,Tf#:iI N-£fifcf- 

£^ N-£^IL«:##$|~28 DNA »£Lfa 
^B^ft^ib Southern l*Sfc;fc, DNA /f^j^^N PCR 

iSiM Northern t\S 

Western ^at^pg^^HfjfeH***^. 
ftW#*.. «cDNAfi]^-PCRB|#?(^^15-35bp) } T&ttff *I&#-f *fe<fe 
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Human Chromosomes: a Manual 
of Basic Techniques, Pergamon Press, New York (1988). 

&%&WW&&ft£m. £i?l&#^J&^V.Mckusick 5 Mendelian Inheritance 
in Man (pT it it-ij Johns Hopkins University Welch Medical Library$t#lj$£ 
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5*, 31* tltl^P Sambrook #A, & « (New York: 

Cold Spring Harbor Laboratory Press, 1989) #N£#4*#, $#fJ8#j3£r 

if #^#,aii/^/^^-#^#JplA^^^RNA 0 jfjQuik mRNA Isolation Kit 
(Qiegene <&nj*& ) A&RNA^ffipoly CA) mRNA. 2ug poly (A) mRNA&^#^: 
& & cDNA. ^ Sma r t cDNAjfe f^-$#J &< j$ g C 1 on t ©ch )#cDNA # $;J£ f^J # A£l! pBSK (+) 

terminate cycle reaction sequencing kit (Per kin-Elmer &) jfpABI 377 

/M£'&#tt^DNA# (Genebank) 

2105dO2^cDNA/^l)^«i)NA. aUtejft-jfc 31 #Xf^^ir^f^#AcDNAjt 

2l05dO2^1:^^^cDNA^1271bp(^SeqIDNO:l 
0f#) , AU£l93bp£966bp#-^ lUh^^mmm^ (ORF) , ^-^ft 

C&Seq ID NO: 2J}Ff ^ ) . ^^#^^^4 ^pBS-2105d02 s 
M^^N-^^ILW##^~28. 

9k1fcM2 cDNA ftft^ft&ft* 

^^^^N-i^^L^^t^^g^^^A^^^^-^^^, ^Blast 
II # (Basic local alignment, search tool) [Altschul, SF et al. 
J.Mol. Biol. 1990;215:403-10], &Genbank, Sfeis sport $ft#£$Jff l*lif#r* . 

»2Nf#f|, *^^*^,^Genbank^^A^-^U7.38.20; ffimM&^f® 
1> j£=fftAfti£, ^@[f#^34%; W&%58%. 

MB®Smm&KU%&fo, ^oligo-dT^ 5|&^i£#&&jk^# C DNA, ffl 
Qiagene^i^j^^jt,^T^§[#^#PCRr^: 

Primerl: 5'- AACTT7GAGATAGAAGAGTACCCG -3' (SEQ ID NO: 3) 
Primer2: 5'- CATAGGCCGAGGCGGCCGACATGT -3' (SEQ ID NO: 4) 
PrimerljHi-^SEQ ID NO: l&5\$##lbptf## j£fo##J ; 



WO 01/90369 



PCT/CN01/00749 



Primer2^SEQ ID NO: 1 ft + tbym$LfaPf*\. 

pH8.5,1.5mmol/L MgCl 2 , 200^mol/L dNTP, lOpmol $| # , 1U ft Taq DNAH.<^iH 
(Clontech^^^fi) . &PE9600MDNA<M*H$C (Perk in-E I meruit!) _b^f 
&Jfc25't ; \W$: 94°C 30sec; 55°C 30sec; 72°C 2min. ^RT-PCRpf^ ftH£ j5 -act in 

^ir-^ft)^^^f|pCR^#Ji (Invitrogon^^ft ) . DNAtf^^^fc&^PCR 
/^ftDNA/^JJ^SBQ ID NO:lJ9f*ftl-1271bp^^#R. 

£Jfe#4 Northern $*&^#H-Z i tt*^JR#£rt-28*Eftfc& 
fl— ifrSHUH&RHAEAnAl. Biochem 1987, 162,156-159], 
#,lM*SfMMMfe$b ^ffl4M#^t,^H"25mM^^ 1 0. 2M£ i ||# ( P H4. 0 ) 
mm$cft%$k, ^XlftfMRft^^l/Sfr^ftH^-^A* (49: 1), 
J&ft'fc. ^UBtMB^, ^PA#W^ (0.8#L^) #tt5ft^fc#rtf&5||RNA$£&. 
#«RNA«jS70%««, fl20,ig RNA, &^20mM 3- ( N- 

^•#fa ) W#t& ( pH7. 0 ) -SmM^^-lmM EDTA-2. 2Iftpfcftl. 2%SjCJffi#&Jfc_bJ4 
fflfe*. ^#$1^^1*11 |a- 32 P dATPitii®afi#^fj^- 33 P-#iB 
ft DNA&# . ^ ft DNA$1#^ ffl 1 fft *t ft PCRff if ft N- £ S^^IL J» JB?# # *-2 8$4$ 
E##|(193bpM966bp). #32P-#i£ft^# ( 4^2 x I0«cpm/ml ) ^##7RNAft^ 
ft^&*J&£-i£&+^42<>C&&a£#:, i£^$^-£-50%!f «fe)$-25mM KH 2 P0, 
(pH7.4) -5xSSC-5^Donhardt's^jgt^P200p.g/ml^DNA. 
l*SSCH).l%SDS*^55 B C$ft30min. ^Phosphor Imager^Mr^J:. 

Primer3: 5'-CCCCATATGATGGAAGTCTACGGGGGCGAGAAT-3' (Seq ID No: 5 ) 
PrimeH: 5 ' -C ATGGATCCTC AGG ACGCGAGGCTCCTCAGG AC- 3 ' (Seq ID No: 6 ) 

# 3' if ft ft ^ # ^ , Ndel p BamHI * # -fc £ # & ^ * & * ft. Jf £ pET- 
28b(+) (Hovagen^ffj*=fi, Cat. No. 69865. 3) ii ft 3&#<&ft-$SHM . 
B*AHftpBS-2105d02|t^**L, *frPCR,Rjfe. PCR&jfc*## : &^5Q K 1 

18 
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+ ^pBS-2105dO2M&10pg, 3l4&Primer-3Jj*Prlmer-4^#J^10pmoK Advantage 
polymerase Mix ( Clontech^i^ ft ) 1^1. 94°C 20s, 60°C 3Gs, 68°C 2 

lH^3«# (&ife2fc30,ig/ml) ftLB-P#J£*ii£#, # «PCR#&#3&!JS fe^ 

It, #^#$1^. M^?Ui£^|^|JH^i: ( P ET-2105d02) 
&#ft*«f ^BL21(DE3)plySs (Kovagen^^f j^fp) . &^-|c$!3g£ ( 
SOfxg/ml) ^LByt^^t, #£^BL21 ( P ET-2105d02 ) ^37°C^#S^^lik. 

^AlPTGM&fc&lmmol/L, tt£##5*ft|-. ft ^ gfc^jfcft 
tf , ft*tMMLbtf, ffl tfe^6>NB* 1 &( 6His-Tag )^ft*$JJR^His. Bind Quick 
Cartridge (Novagen^-^^ft ) &ff&#f, #g| 7£fc« g ttSr6N-£,flMi-$Mfc 
$?##S|-28. ^SDS-PAGEtfe&, *28kDa#h#«|-4-«l*4? (W2) . 
##SPVDFM±ffiEdams^i*^N-^^«^^^^ J ^N-^lS^^Jg 
SEQ ID NO:2^r^M?N-^15^«^^^ff|, 

It: 

NH2-Met-Glu-Val-Tyr-Gly-Gly-Glu~Asn-Val~GIu-Leu-Gly-Ile-Arg-Val-C00H 
(SBQ ID NO: 7). W^0^M^ MM^rtl^^-M^tiW^m^^^%, 7f& 
#J£: Avranieas s et al. Immunochemistry, 1969; 6: 43. Jfj 4mg±^jkM^rt! P Ik 

BLISA^£Ajk*fr + tt#.ttfti£. ^^^A-Sepharose/AM^m'fi^^^iLyfrt^ 
ft&IgG. ##M^-f^^# i ^ft^Sepharose4B|±_h, /S iMejfttf 5SrJiU.IgG + 
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*&te^#Btt*A*jfe#&###£SBQ ID NO: 1 + 

#^*J*#W*tt*4MM*J**l. M^^^fe^^gp^^, Southern % 
3fc&, Northern t^j£&;fii£ £ffl#&##*l9tt£&#tt#* ffl^jj 

AteM^JfcWtt^lft* SEQ ID NO; 1 *l^3ftS#^^*^«; 
^A*^*Jfc# SEQ ID NO: 1 ^!§I^S#^^#:«^^ 0 #£;jfe 

A*jfc!fltt#***SHQ ID NO: 1 <j<^#m^ftA^m. 

1, &#*/Mfcafc£ffl# 18-50 >M*#fc; 

2, GC^#^j 30^-70%, A&Jfl###&jfr&J$;&p; 

#&^#4^JMij#3fe»##|K*ft (BP SEQ ID NO: 1) 3fP^«fe B^ftMft^J 

1 (probel), MT$ — &#M, $ SEQ ID NO: 1 t%&% 
MM. ft ( 41Nt ): ^ 

5'-TGGAAGTCTACGGGGGCGAGAATGTGGAGCTTGGGATCAGG-3 ! ( SEQ ID NO: 8 ) 

2 (probe2), HIMh * $ f 1 SEQ ID NO: 1 
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S#tt&^4Nfc&&##| (41Nt): 

5-TGGAAGTCTACGGGGGCGAGCATGTGGAGCTTGGGATCAGG-3' (SBQ ID NO: 9) 

DMA PROBES G. H. Keller; M.M. Manak; Stockton Press, 1989 (USA) VA&%.t 

1 , A^f# $M%#L i a N 4 s H:^. DNA 

& lOOOg 10 3 ) ft*4£ftjf ft ( 0. 25mol/L ft*; 25 m mol/L 

Tris-HCl,pH7. 5; 25mmol/L NaCi; 25mmol/L MgCl 2 ) ( 10ml/g ). 4) 

* 4T 5) icoog 

10 6) /f (# 0. lg&ft&Lfttf&fr l-5ml), #£UOO0g&^ 

10^#. 7) (#0.lE*ttft*M*A*> 1ml), 

2, DNA 

1) Jfl 1-1 0ml ^ PBS &lffljfe, lOOOg fcifc 10 2) /@*HBj&$# 

(lxio^^DIM 100ul gftg^jft. 3 ) irp SDS 

iP^&lfK 200ug/ml„ 5) 50»C #jfi^J& 1 ftbfc£ 37°C fefe«i±^ a 

6)ffl*frfc#«h ^Af»(25: 24: 1 ) #*, ^fcifc^t** 10 & 

#/J£BM24: 1 ) 10 9 ) DNA tt;<MB$#£*Hf . ^ 

£ ^H? DNA ft#MhJfPZ,*ift&. 

3, DNA#4fe4fc#ZiBMftiiL 

#€: 1 ) # 1/10 fcm 2mol/L 2 #r#:$^ 100%^^>sij DNA 

fc^. £-20°C 1 ^Psf-^ai^. 2) 10 3) /j^ & & «!l & £ 

#. 4) Jfl 70X3^ 500ul *i^5^#. 5) *ifcRlBjft*jiH Zi#. Jf! 

500ul *Z,*JJfeifrfl;fc > 5 6) ^ftfljftflflz.*, *Wt£ft#*kh 

««***z,#fc*. io~i5 w«*ipz 1 «|t#jt. ii^MK 
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^^fJi, ^WmmwmM. ?) PA;h&m te M&MM dna fa&Mfe 
*SMU8»1fsfe8*., Mnmm^frm, m&w dna #i-5xio 6 gq#yif 

&m$*&j&P lul. 

8) #RNAg| kfa$ mkmfa*, lOOug/ml, 37°C#M30^#„ 9) 

i/PX SDS ^g-£f@| K, &&&^j5>J^ 0.5X# lOOug/ml. 37 D C #?1 30 10) 

%m ( 25: 24': 1) ft*? 10 11) 

/h'^iH^I, #^#(24: 1 ) ft$f#ft, ftrtf 10 12) 

^"iP^lU^B, ifP 1/10 fofc 2mol/L HM£ft^ 2.5 JS^g-20°C 1 /> 

13) 70%^i|^ 100*2,***%*, £*#«t itlW 3-6 

PH. 14) HSl^A 2fi0 5foA 2!0 ^tjDNA^^to^. 15 ) 4HfeJg-#*-F-20»C. 

■#Jfttt*l*: 

1)* 4x2 S^«^A4Ami (»C 1), 

3 ) g-f ^^Jfr 0. lmol/L NaOH, 1. 5mol/L NaCl ^#y&_b 5 ^# ( ), 
^'fft-f ftifi* 0. 5mol/L Trls-HCl ( pH7. 0 ), 3mol/L NaCl ti}m&± 5 ^# ( W 

1) 3p.l Probe ( 0. lOD/lOpl ), ijPA 2pl Kinase H^^., 8-10 uCi y~ 33 P- 
dATP+2U Kinase, 20ji1. 

2) 37°C 2 /h0t„ 

3) iPl/5^^^t#^j (BPB). 

4 ) iiSephadex G-50^ o 

5 ) 32 P-Probe tttf#»lUMr-** ( Monitor jfcf] ). 

6) 5 5ft/tf , Mfcjfe 10-15 H» . 

7) M^lAi^^Ml^iS:**. 

s) &%%~^&n.fofcw%?}rm\&m 32 p~Probe (isrzL^jjfft r Mp- 

dATP ). 
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##^a.T^#^4 I » *P A 3-lOmg lOxDenhardt' s; 6xSSC, 0. lag/ml 

CT DNA (/^WJttDNA)). ^^PJt, 68°C 2 

1) 

2 ) 2xSSC, 0. 1%SDS 4V 40°C jjfe 15 ^# ( 2 ^ ). 

3) 0. lxSSC, 0. ltfSDS *K 40°C & 15 ^# (2 & ). 

4) 0. lxSSC, 0. 1%SDS4S 55°C^30^# (2^) s SffiUfciS 

i) 

2) 2xSSC, 0. 1%SDS4' ! 37°C &15^# (2 & ). 

3 ) 0. lxSSC, 0. 1%SDS £ . 37°C Jjfe 15 ^# ( 2 ^ ). 

4) 0.1xSSC, 0. 40 D C& 15^# (2 & ), ^Sfc-f-. 

-70°c, x-Tfelll (H^BtR*#*^Afe*HiSI5W^). 
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SBQ ID NO: 2 #f^iHj& A I^I^Mt^ 

**ft#7llJMr^ SEQ ID NO: 2 M^&SSl^jS^ 95%6&^Rfe. 

3. *J*t^l3l#-2 #f3£W$u SBQ ID NO: 2 

(a) H^^T SBQ ID NO: 2 J^T fli tt^flfc#&#&» 

(b) ^##I§H a) ^ 

(c) £ (a)* (b) 70lUfiffl&ft£jft#Sfc. 

*SBQ ID NO^Jff^iUfegW 5 ^**^*. 

* SBQ ID NO: 1 t 193-966 SEQ ID NO: 1 $ 1-1271 #rft#?!). 

7, &JjHE£^fc£*;fc#|£:ft 4-6 

(a) jU^fJ^^t7;jr^^SiI^fr#^^#^^^ilHM; jfi 

(b) fflWJ^4t4-6 tWfe--^*!**^^***^*^^^*^^ 

E. 

9s N-Z^4-IUt$:##f8|~28 JMSl ft £ Jft ft Jfc , 

(b) >A^#% + ^^iBI!r*N-L^^-$L*l®##^-28 
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10, ~#1&J3&lk£±to&fc£#fc&Tm&*itftJkitt$ N- 

12, j&fom¥r$. 11 $f3£&H^#. *#£E&-f SEQ ID NO: 1 Jfr^ft 

14, -ft&SJJIfc*.!** 1-3 *%&~&m&#ffi&&)ikfa£#i$ifil&$i 
18, «m^t 1-6 & n + ttfc-fcfl3f*m£«j#J&, 
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ftRte- 87/251 (34%), ^fi^tt- H7/251 (58%) 

Query: 1 MEVYGGENVELGIRVWQCGGSVEYLPCSRI AH IBRAHKPYT-EDLTAHV-RRNALRVAEV 58 

M+++GGEN+E+ R+WQCGG++E+-f- CS + H+ R PYT T + +N R+AEV 
Sbjct: 313 MD I WGGENLE I S FR If QC GGTLE I VTCSH V G H VFRK ATP YTFPGGTGQ 1 1 NKNNRRL AEV 372 

Query: 59 WMDBFKSH VYMAWN IPQBDSGIDIGDITAR K ALRKQLQCKTFRWYLV S VYPEMRMY S D 1 1 118 

WMDEFK+ Y+ I + +D GDI++R LR++LQCK F WYL ++YP+ ++ 
Sbjct: 373 WMDEFRNFFYI ISPGVTKYDYGDISSRLGLRRKLQCKPFSWYLENIYPDSQIPRHYF 429 

Query: 119 AYGYLQNSLKTDLCLDQGPDTENVP I -MY I CHGMTPQN VY-YTS SQQ I HVG I LSPTVDDD 176 

+ G ++N ++T+ CLD EN + ++ CHGM V+ YT++++I 
Sbjct: 430 SLG E I RN- VET N QCLDNMARK ENEK VG I FNCHGMGGNQ VPS YTANKE I RT 478 

Query: 177 DNRCLVDV NSRPRLIECSYAKAKRMKLRWQFSQGC-PIQNRKSKRCLELQENSDLEF 232 

D+ CL DV N +++C + K ++ W++ +Q+ S +CL+ D + 

Sbjct: 479 DDLCL-DVSKLNGPVTMLKCHHLKGNQL WEYDP VKLTLQH YNS NQCLDK A TEEDSQ V 534 

Query: 233 GFQLVLQKCSG QHWSITNY 251 

C+G Q W + NY 
Sbjct: 5 35 PS IRDCTGSRSQQWLLRNV 553 

Query N- £ |!4$L«$t#if ™28 

Sbjct N-Z.tt*H*JfcJ|$#W* 

ffi 1 
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& 21 & 

(1) -*t-»A 

(iil)##l&13:9 

(2) SEQ ID NO: lA^A 

<A)-££: 1271bp 
(B)g£gL: 

(ii)^^-HM: cDNA 
(xi)^^*Jfe: SEQ ID NO: 1: 
1 AACTTTGAGATAGAAGAGTACCCGCTGGCTGCCCAGGGCTTTGACTGGGAGCTGTGGTGC 
61 CGCTACCTAAATCCCCCCAAGGCCTGGTGGAAGCTGGAGAACTCCACAGCGCCAATCAGG 
121 AGCCCT6CCCACATTGGCTGCTTCATT6TGGACCGGCAGTACTTCCAGGAGATCGGCCTG 
1 8 1 CTGGACGAAGGCATGGAAGTCTACGGGGGCGAGAATGTGGAGCTTGGGATCAGGGTGTGG 

2 4 1 CAGTGTGGCGGGAGTGTGGAGGTCCTGCCCTGCTCACGGATTGCCCACATTGAGCGAGCC 

3 0 1 CAC AAGCCCTACACAGAGGACCTCACCGCCCATGTCCGCAGGAACGCTCTCAGGGTGGCT 
361 GAAGTCTGGATGGATGAATTTAAAAGCCACGTCTACATGGCATGGAACATACGGCAGGAG 

4 2 1 GACTCAGGAATTGACATTGGGGACATCACTGCAAGG AAGGCTCTCAGGAAACAGCTGCAG 
4 8 1 TGCAAGACCTTCCGGTGGTACCTGGTCAGCGTGTACCCAGAGATGAGGATGTACTCCGAC 
541 ATCATTGCCTATGGAGTGCTGCAGAATTCTCTGAAGACTGATTTGTGTCTTGACCAGGGG 

6 0 1 CCAGAT ACAGAGAATGTCCCCATCATGTACATCTGCCATGGGATGACGCCTC AG AACGTG 
661 TACTACACGAGCAGTCAGCAGATCCATGTGGGCATTCTGAGCCCCACCGTGGATGATGAT 

7 2 1 GAC AACCGATGCCTGGTGGACGTCAACAGCCGGCCCCGGCTCATCGAATGCAGCT ACGCC 

7 8 1 AAAGCCAAGAGGATGAAGCTTCGCTGGCAGTTCTCTCAGGG AGGACCCATCCAGAACCGC 

8 4 1 AAGTCTAAGCGCTGTCTGGAGCTGCAGGAGAATAGCGACCTGGAGTTCGGCTTCCAGCTG 
901 GTGTTGCAGAAGTGCTCGGGCCAGCACTGGAGCATCACCAACGTCCTGAGGAGCCTCGCG 
961 TCCTGACCCACCGGGGCCACTTCCGGCTGCCTCTTTGCTACTGTGTAGCACCTGCTGCAA 

1021 CGTTGCCTGCTGTCCACGTGGGGTTGTTTGGAGTCTGGGGAACCAGGTTAGTGGGCCCCC 
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1 08 1 AAGAAGAGCTTTTTATTTCCTATTCAATTTTCATGGAGTTTATAGAAAGATGCTGATTGG 
1141 TAGGTGATGGTATGATATCAAACTATTTTGCAGTTGTAAATAGGGGACAG ATGGAA AATA 
1201 TTTATAACTGACAATAAAATATTATTAAGAAAAGGAAAAAAAAAAAAACATGTCGGCCGC 
1261 CTCGGCCTATG 

(3)SBQ ID NO: 2ftft& 

(B)tS: 
<D) 

(xi)##]#&3£: SEQ ID NO: 2: 



1 Met 


Glu 


Val 


Tyr 


Gly 


Gly 


Glu 


Asn 


Val 


Glu 


Leu 


Gly 


He 


Arg 


Val 


16 Trp 


Gin 


Cys 


Gly 


Gly 


Ser 


Val 


Glu 


Val 


Leu 


Pro 


Cys 


Ser 


Arg 


He 


31 Ala 


His 


He 


Glu 


Arg 


Ala 


His 


Lys 


Pro 


Tyr 


Thr 


Glu 


Asp 


Leu 


Thr 


46 Ala 


His 


Val 


Arg 


Arg 


Asn 


Ala 


Leu 


Arg 


Val 


Ala 


Glu 


Val 


Trp 


Met 


61 Asp 


Glu 


Phe 


Lys 


Ser 


His 


Val 


Tyr 


Met 


Ala 


Trp 


Asn 


He 


Pro 


Gin 


76 Glu 


Asp 


Ser 


Gly 


He 


Asp 


He 


Gly 


Asp 


He 


Thr 


Ala 


Arg 


Lys 


Ala 


91 Leu 


Arg 


Lys 


Gin 


Leu 


Gin 


Cys 


Lys 


Thr 


Phe 


Arg 


Trp 


Tyr 


Leu 


Val 


106 Ser 


Yal 


Tyr 


Pro 


Glu 


Met 


Arg 


Met 


Tyr 


Ser 


Asp 


lie 


He 


Ala 


Tyr 


121 Gly 


Val 


Leu 


Gin 


Asn 


Ser 


Leu 


Lys 


Thr 


Asp 


Leu 


Cys 


Leu 


Asp 


Gin 


136 Gly 


Pro 


Asp 


Thr 


Glu 


Asn 


Yal 


Pro 


He 


Met 


Tyr 


lie 


Cys 


His 


Gly 


151 Met 


Thr 


Pro 


Gin 


Asn 


Val 


Tyr 


Tyr 


Thr 


Ser 


Ser 


Gin 


Gin 


lie 


His 


166 Val 


Gly 


He 


Leu 


•Ser 


Pro 


Thr 


Val 


Asp 


Asp 


Asp 


Asp 


Asn 


Arg 


Cys 


181 Leu 


Val 


Asp 


Val 


Asn 


Ser 


Arg 


Pro 


Arg 


Leu 


He 


Glu 


Cys 


Ser 


Tyr 


196 Ala 


Lys 


Ala 


Lys 


Arg 


Met 


Lys 


Leu 


Arg 


Trp 


Gin 


Phe 


Ser 


Gin 


Gly 


211 Gly 


Pro 


He 


Gin 


Asn 


Arg 


Lys 


Ser 


Lys 


Arg 


Cys 


Leu 


Glu 


Leu 


Gin 


226 Glu 


Asn 


Ser 


Asp 


Leu 


Glu 


Phe 


Gly 


Phe 


Gin 


Leu 


Val 


Leu 


Gin 


Lys 


241 Cys 


Ser 


Gly 


Gin 


His 


Trp 


Ser 


He 


Thr 


Asn 


Val 


Leu 


Arg 


Ser 


Leu 



256 Ala Ser 



(4) SEQ ID NO: 3 ft ft A 
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(C)^'it: ^ 

(xi)##|#iii: SEQ ID NO: 3; 
AACTTTGAGATAGAAGAGTACCCG 

(5) SEQ ID N0:4^-fg,|s 

(xi)##i#i£: SEQ ID NO: 4: 
CATAGGCCGAGGCGGCCGACATGT 

(6) SEQ ID NO: 5$j$ & 

(A>-fe&: 33^* 

(B) Hil: 

(C) #<|4: #■# 

(D) tkfe 

(xi) SEQ ID NO : 5: 

CCCCATATGATGGAAGT'CTACGGGGGCGAGAAT 

(7) SEQ ID NO: 6 ft 
(i)^J#fE 

(A)-fc&: 33« 
<B)*Sl: 
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(D) im 

(xi) SEQ ID NO : 6: 

CATGGATCCTCAGGACGCGAGGCTCCTCAGGAC 3 3 



(8) SEQ ID NO: 
<D#?tl4HE 

(A) -fc£: 15>Kft** 

(B) ^M: 
(D) 

(xi)#8)#i£: SEQ ID NO: 7: 
Me t-G 1 u-Va 1-Tyr-G I y-G ly-G lu-Asn-Va 1-Glu-Leu-Gly-I le-Ar g-Va 1 



(9) SEQ ID NO: 8fttiTA 

(B)ti: M 

(D)&#£$: 

(ii)^^HM: ^« 
(xi)^^j#^. : SEQ ID NO : 8: 
TGGAAGTCTACGGGGGCGAGAATGTGGAGCTTGGGATCAGG 41 



(10) SEQ ID NO: 

(A) -fe£: 41^H 

(B) HM: 
(04414: 

(xl) SEQ ID NO : 9: 
TGGAAGTCTACGGGGGCGAGCATGTGGAGCTTGGGATCAGG 
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